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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an ink-jet head 
which can normally print by preventing ink-jet failures. 
SOLUTION: An actuator 24 has a plurality of channel 
grooves 31 formed in an align state for storing ink, and 
drives to jet ink in the channel grooves 31 as liquid drops 
from nozzle holes set to the side of outlet ends of the ink 
channel grooves 31. Each of manifold members 13 and 
14 has an ink feed passage 41 C which is connected to 
the side of inlet ends of the channel grooves 31 , extends 
in an align direction of the channel grooves 31 and 
supplies ink supplied from an ink feed hole 22 to each 
inlet end of the channel grooves 31. Rib-shaped 
projections 44a-44h for guiding ink are set between inlet 
ends of the channel grooves 31 and a wall face of an ink 




feed passage 41 of each of the manifold members 13 and 14 opposite to the inlet ends. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to an ink jet arm head, and relates 
to the ink jet arm head used for the printer of the ink jet method which injects ink and prints to a record 
medium-ed in detail. 
[0002] 

[Description of the Prior Art] It changes for the printer of an old impact method, and the printer of an 
ink jet method is raised today as what has the formation of many gradation and colorization easy most 
simply [ a principle ] in the printer of the non impact method to which the commercial scene is expanded 
greatly. 

[0003] Conventionally, as an ink jet arm head (ink jet print arm head) used for the printer of an ink jet 
method, so that it may be indicated by the patent official report No. 2657349 It has the ink feed hopper 
by which ink is supplied to an end from the source of ink, and what was equipped with the ink supply 
manifold to which the cross section becomes small gradually toward the other end, and two or more ink 
supply channels to which the end was connected between the up Norikazu edge of this ink supply 
manifold and the other end from the up Norikazu edge is proposed. 

[0004] According to technology given in this official report, it becomes possible by changing the cross 
section of an ink supply manifold, making it act so that the rate of flow of the ink in the interior of a 
manifold may make increase in a portion with the small cross section, and maintaining the rate of flow 
of ink beyond a predetermined value to remove effectively conventionally the air bubbles and the dust of 
the portion which was easy having piled up by the fall of the rate of flow of ink in the wall surface 
a manifold. 

[0005] Moreover, these people so that it may be indicated by JP,10-272770,A The actuator driven so 
that two or more channels which hold ink may be formed in the state of alignment and the ink in said 
channel may be injected as a drop from a nozzle, In order to be joined to said actuator in entrance one 
end of said channel and to supply ink to each aforementioned channel, In an ink jet arm head equipped 
with the manifold with which the supply way which extends in the alignment direction of two or more 
said channels, and carries out a opening in common to each entrance edge of said channel was formed 
The width of face of the trailer of said supply way has proposed what is made narrower as it goes to the 
last edge. 

[0006] Since according to technology given in this official report the width of face of the trailer of a 
supply way is made narrower as it goes to the last edge If the air bubbles which remain there can be 
brought to the location which approached extremely the entrance edge of one near the last edge of a 
supply way of channels and purge actuation is so carried out at the time of initial installation of ink The 
air bubbles which remain near [ this ] the last edge are effectively [ easily and ] removable through one 
near the last edge of channels. Therefore, after leaving it further after initial installation of ink, with for 
example, an ink jet arm head not used, when it is going to use it, it sets. The air bubbles which remained 
[ near the last edge of a supply way ] can become a cause, it can prevent that the non-regurgitation of ink 
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arises by the channel which is open for free passage near the last edge of a supply way, and the 
reliability over the quality of printed character of the ink jet arm head at the time of initial installation of 
ink can be raised. 
[0007] 

[Problem(s) to be Solved by the Invention] As explained in full detail to JP, 10-272770, A, in order to 
remove more effectively the air bubbles which remain at the last edge of an ink supply way, it is 
necessary to make narrow enough width of face of the last edge of an ink supply way, and for that 
purpose, width of face of an ink supply way must be rapidly narrowed as it goes to the last edge. 
[0008] however — the case where width of face of an ink supply way is narrowed rapidly — both an 
initial installation property the cross talk property between channels and the non-regurgitation property 
after neglect — although — it gets worse and there is a possibility that poor injection of ink may take 
place and normal printing may be checked. That is, when width of face of the last edge of an ink supply 
way was made narrow enough and ink is attracted from all channels by purge actuation, the amount of 
supply of ink decreases in near the last edge of an ink supply way, and ink is introduced into no channels 
at homogeneity, but it becomes easy to produce many non-regurgitation of ink by the channel. That is, 
an initial installation property worsens. 

[0009] Moreover, when the cross section of an ink supply way becomes very small in connection with it, 
there is a possibility that the pressure wave generated in the channel of arbitration at the time of ink 
injection affects the injection property of other channels through an ink supply way and that the so- 
called cross talk may occur. 

[0010] And in case the reuse of the ink jet arm head will be carried out since air bubbles grow and it 
becomes large if it is left not using an ink jet arm head under the environment where ink, such as an 
elevated temperature and low humidity, tends [ especially ] to evaporate when very small air bubbles 
exist in the ink in an ink supply way, the air bubbles which became large blockade a channel, and it 
becomes easy to produce the non-regurgitation (after [ neglect ] non-regurgitation) of ink. Therefore, 
when the width of face of the last edge of an ink supply way is narrow, air bubbles become easy to 
remain upwards at the last edge, the distance of the air bubbles and channel entrance becomes near, and 
air bubbles become easy to blockade a channel. When the air bubbles are growing quite greatly 
especially, even if it carries out the Flushing actuation and purge actuation, it becomes difficult to 
remove the big air bubbles, and there is a possibility of having a bad influence on the regurgitation 
property after neglect. 

[001 1] It is made in order that this invention may solve the above-mentioned trouble, and the purpose is 
in offering the ink jet arm head which poor injection of ink is prevented and can perform normal 
printing. 
[0012] 

[The means for solving a technical problem and an effect of the invention] Invention according to claim 
1 accomplished in order to solve this purpose While two or more channels which hold ink are formed in 
the state of alignment The actuator driven so that it may inject as a drop from the nozzle hole in which 
the ink in the channel concerned was prepared by outlet one end of the channel concerned, While 
connecting with entrance one end of two or more of said channels and extending in the alignment 
direction of two or more of said channels It is the ink jet arm head equipped with the manifold with 
which the ink supply way which supplies the ink supplied from the ink source of supply to each entrance 
edge of two or more of said channels was formed. Each entrance edge of two or more of said channels, 
Let it be the summary to have established a guidance means to guide ink towards the alignment direction 
edge of two or more of said channels from said ink source of supply between the wall surfaces of the ink 
supply way of said manifold which counters this entrance edge. 

[0013] Therefore, in this invention, since ink is easily guided towards the alignment direction edge of 
two or more channels by establishing a guidance means from an ink source of supply, the rate of flow of 
ink [ / near the last edge of an ink supply way ] can be raised, and the flow of the ink in [ whole ] an ink 
supply way can be made smooth. Consequently, it becomes possible to send more certainly the air 
bubbles which are easy to pile up near the last edge of an ink supply way, and dust to a channel side, and 
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purge actuation and the Flushing actuation can remove air bubbles and dust concerned nearly 
completely. Therefore, without according to this invention, making the cross section small, while 
making narrow enough width of face of an ink supply way in the last edge From it becoming possible to 
remove effectively, the air bubbles which remain near the last edge, and dust Many problems 
(aggravation of an initial installation property, the cross talk property between channels, and the non- 
regurgitation property after neglect) which arise when width of face of the above mentioned ink supply 
way is made narrow enough can be avoided, poor injection of ink can be prevented, and normal printing 
can be performed. 

[0014] By the way, in an ink jet arm head according to claim 1 , the ink feed holes to which ink is 
supplied from said ink source of supply are formed in the end of said ink supply way like invention 
according to claim 2, and you may make it said guidance means located between these ink feed holes 
and each entrance edge of two or more of said channels. 

[001 5] Air bubbles and dust can be made easy to be lost, to generate effectively the flow as for which it 
becomes empty that ink flows into a near channel according to the minimum distance from ink feed 
holes by doing in this way and which goes to the last edge of an ink supply way, and to remove. 
Moreover, like invention according to claim 3, in an ink jet arm head according to claim 1 or 2, said 
guidance means can be effectively turned to the last edge of an ink supply way, without barring the flow 
of ink because it is the projection of at least one or more shape of a rib prolonged towards the alignment 
direction edge of two or more of said channels from said ink source of supply. By setting up suitably the 
number of the projections of the shape of this rib and a size configuration, and the location in an ink 
supply way, an operation and an effect according to claim 1 or 2 can be acquired more certainly. In 
addition, in'the concrete layout for setting up suitably the number of rib-like projections and a size 
configuration, and the location in an ink supply way The size configuration of an ink supply way, the 
gravity direction at the time of use of an ink jet arm head, the number of channels, the length of a 
channel, the ink injection quantity from a nozzle hole, the property of ink (viscosity, surface tension, 
etc.), It is necessary to take into consideration terms and conditions, such as negative pressure generated 
in the wettability to the ink of the formation material of a manifold, and purge actuation. 
[0016] Moreover, like invention according to claim 4, in an ink jet arm head according to claim 3, the 
projection of the shape of said rib opens two or more gaps towards the alignment direction edge of two 
or more of said channels, and may be made to be arranged from said ink source of supply . It not only 
turns ink to the alignment direction edge of a channel, but by doing in this way, it can distribute to two 
or more middle channels. 

[0017] Moreover, like invention according to claim 5, two or more trains arrangement of the projection 
of two or more shape of said rib is carried out towards the alignment direction edge of two or more of 
said channels from said ink source of supply, and the projection of the shape of a rib of one train may be 
made to be arranged in an ink jet arm head according to claim 4 corresponding to the crevice during the 
projection of the shape of a rib of the train of another side. It not only can distribute ink to two or more 
middle channels effectively, but by doing in this way, it can supply sufficient ink also for the channel of 
the alignment direction edge. 

[0018] Next, invention according to claim 6 makes it the summary to have formed the cross section of 
said ink supply way from said ink source of supply, so that it might become small gradually towards the 
alignment direction edge of two or more of said channels in an ink jet arm head given in any 1 term of 
claims 1-5. 
[0019] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 

3 .In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 The perspective diagram showing the outline configuration of the color ink jet printer 
equipped with the ink jet arm head of 1 operation gestalt which materialized this invention. 
[Drawing 2) The perspective diagram showing the ink jet arm head of 1 operation gestalt. 
[Drawing 31 The perspective diagram showing the condition excluding the sealing agent from the ink jet 
arm head of 1 operation gestalt. 

[Drawing 41 The ink jet arm head of 1 operation gestalt is a drawing of longitudinal section a part. 

[Drawing 5] The perspective diagram showing the condition of having seen a part of each substrate in 

the ink jet arm head of 1 operation gestalt from the front end side. 

[Drawing 61 The cross-sectional view of the ink jet arm head of 1 operation gestalt. 

[Drawing 71 The decomposition perspective diagram showing the condition of having removed the 

manifold member from the ink jet arm head of 1 operation gestalt. 

[Drawing 8] The manifold member in the ink jet arm head of 1 operation gestalt is a perspective diagram 
apart. 

[Drawing 91 The manifold member in the ink jet arm head of 1 operation gestalt and a substrate are a 
plan a part. 

[Drawing 101 The plan of the manifold member in the ink jet arm head of 1 operation gestalt. 

prawing 111 The plan of the manifold member in the ink jet arm head of 1 operation gestalt. 

[Description of Notations] 

509 -- Ink cartridge 600 -- Ink jet arm head 

11 12 - Substrate 13 14 — Manifold member 

1 5 - Plate member 1 5 1 6 - Nozzle plate 

1 6a -- Nozzle hole 22 - Ink feed holes 

24 -- Actuator 3 1 Channel slot 41 - Ink supply way 

44a-44h ~ Rib-like projection 



[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
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2.*** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim 1] An actuator driven so that it may inject as a drop from a nozzle hole in which ink in the 
channel concerned was prepared by outlet one end of the channel concerned, while two or more 
channels which hold ink are formed in the state of alignment A manifold with which an ink supply way 
which supplies ink supplied from an ink source of supply to each entrance edge of two or more of said 
channels while connecting with entrance one end of two or more of said channels and extending in the 
alignment direction of two or more of said channels was formed It is the ink jet arm head equipped with 
the above, and is characterized by establishing a guidance means to guide ink towards the alignment 
direction edge of two or more of said channels from said ink source of supply between said each 
entrance edge of two or more channels, and a wall surface of an ink supply way of said manifold which 
counters this entrance edge. 

[Claim 2] An ink jet arm head characterized by forming in an end of said ink supply way ink feed holes 
to which ink is supplied from said ink source of supply, and locating said guidance means between these 
ink feed holes and each entrance edge of two or more of said channels in an ink jet arm head according 
to claim 1 . 

[Claim 3] It is the ink jet arm head characterized by being the projection of at least one or more shape of 
a rib to which said guidance means extends towards the alignment direction edge of two or more of said 
channels in an ink jet arm head according to claim 1 or 2 from said ink source of supply. 
[Claim 4] It is the ink jet arm head characterized by for a projection of the shape of said rib opening two 
or more gaps in an ink jet arm head according to claim 3 towards the alignment direction edge of said 
ink source of supply to two or more of said channels, and being arranged. 

[Claim 5] It is the ink jet arm head which two or more trains arrangement of the projection of two or 
more shape of said rib is carried out towards the alignment direction edge of two or more of said 
channels from said ink source of supply, and is characterized by arranging a projection of the shape of a 
rib of one train corresponding to a crevice during a projection of the shape of a rib of a train of another 
side in an ink jet arm head according to claim 4. 

[Claim 6] It is the ink jet arm head characterized by being formed so that the cross section of said ink 
supply way may become small gradually towards the alignment direction edge of said ink source of 
supply to two or more of said channels in an ink jet arm head given in any 1 term of claims 1-5. 
[Claim 7] It is the ink jet arm head characterized by having formed said two or more channels in the 
state of alignment in each train in an ink jet arm head given in any 1 term of claims 1-6, respectively, 
accomplishing two or more trains, and forming said ink supply way in accordance with each train of two 
or more of said channels, respectively. 

[Translation done.] 
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[Drawing 51 



It (12) 




[Drawing 2] 



s 



600 




[Drawing 4 ] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



1/22/2004 



Page 3 of 7 




[Drawing 71 
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[Drawing 101 
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[Drawing 91 
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MMMcftft* 5 W ^ * ©«Eft«r-Ji3»*«K:£J*-*-S - 1 

"TSr itfS-e^So 

[0 0 2 0] ftt, »*S7KSE«©3g?)§te. »*«1 
~6»v^tV^l^fi|Htt<0^r ls#i?^y b^y Kic*3 40 

[002 1] #3893© J: 5 (c, «oft^^SSt 
*^ft»j«£*vcvv& ^jritc^S-O:? 
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ts^*#<i-sr #wc«>, -r>^«*&Kfttc 

^HS^MR^^-f J^-*A'rtfc9l * »**vc^-r v*/vft 

[0022] ft, wT^ci6-<s%lK®ll^icD^figlc*3v^ 

|B«<D rjgrt^Sj «y 7"^g4 4 a ~4 4 h(C+i^ 

ftc< Uyy^Mi tt-f >-^*-hy s/s?5o 

9{Cffi^-fSo 
[0 0 2 3] 

^filSrlllffit*J-UuK-t-So illiv ^HJS^O-r^ 
^ i^ct ?/ K 6 0 0 £{!x:/ci;t7 7 — f ViJ' 5/ h 

T'y 1 ©fit«&fi|jEiE=Sr^-ri4«E-e*>So 
[00 24] Ko? K501 ^.tU 5 ^ F6W 5 0 
2Jiyy y^w- A5 0 3(c@^$i^Tv^s„ Sf-v!) 
?i>5 0 4 ^ Fd J/K501 *5«t^-< KSB**5 
0 2lc#*^.7'< KoriB^«fS4x, ^</Wh5 0 5(CH 
*^^T. ^r-Yy 5»5>*— >?5 0 6 <fc t> TO) £*VC& 
tf»$^S. ^</V F50 5tt> MRMVODtf'f Kn y 
K5 0 1 tSXXfiX'f VMM 5 0 2 cDpgCSBifi^t-Saa^ 
tfCV^S#7 P — 'J 5 0 7iC^[El^tVTV>S„ — ^T<D7 P — 
y 5 0 7 y 3/^—^ 5 0 6 <D^tfc#l-^^^ 

T^So 

[0 0 2 5] ^r-y y 5/^5 0 4t^«, 2 ffl.&'f ^ ? 
y b^-y K6 0 0 fcM^xm&Ztltc^y b'^-—y b 5 
0 8^5tt?#{te>HTV>So ^^i^x^^ K6 
0 0fcl4^-rSK»«l«HHlK (H«») #«MJt&*vC 
V^So h^ix F6 0 0<D^«PtCtt, ^ 

1"S=&/X/V?L (m^B&) ^^^%«*&i-S-1'V^^ 

- h y ?/i?5 0 9^«PJtt^riBK»«S*LTV^5 0 

[0 0 2 6] -f^i?i? K6 0 0 t^tSfc 

#!LF#gHt8:£;ft/-CVNSo «6iSISS«LF{*, 

5 1 0(ommz.x*)wm-rz>-7'y7->u— 95 1 koimi 

tet^ioTPP^fflSSPSr^-f-So /7fVD-7 5 1 
l©o-7fi5 1 2tt7 P y y^7f-A5 0 3\Z.mWH"S 
lt^^*$^^-CV^So 
[00 2 7] r©J;5ic, *9 — fy^v?i5'b/yy 
^l^*5V^T^*v *t!) yi?5 0 4<D'<ZW&W)bW^m 
m~P<Z>mMbi*1&mvX, -t^tV^yb^yYQQO 

■CBffSoPP^SrtT?. ft. #?-'f^i>*y^Ji' 
^l«4-fe (V7y, T-tf^^, -f^n— N -y-yy?) 

— b» yi?5 0 9(-«4-fe(0*9— <^^d5ff@^nr 
v^So fit, ^-TSJ; 5te-f^i>*y b-^y K6 
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o of*2fe(D;*7 7 — f >?*m&isxm%i'tz> x 5k« 

jS£*UTV*£fc«> % 4<fe(D#7 — f >-^K*tLT2ffl<D 
4>?*?^y b^y K6 0 OaSKttfofl/TV^o 
[0 0 2 8] *fc, #7 — f^i?*y h^y ^ IK 

>r f^s> K6 o o<zvr >?tit&mttv>m 

w • ia«srff 5it«r • 0«««RMdsja:rte>*t-cv^s o 

*& • HttHMftRMIl ^-^15 1 3»£XT7?y 

[0 0 2 9] ^-^115 1 3*1 ^^n — 9 5 1 
10«*K*5V^T, MMiKabS-f^^y h 10 

5, K6 0 0K#lfflB114Jvtv*So ^tt, /*-s^tt 
f 513H y ^ y h^y K 6 0 0 © / XMC 
R9I**3>:75 1 4fc«*S*fc«t»-C, RSI***:/ 
5 1 4KS8»Sttfc»9l*^5 1 5tt5*S4Aff 
**r»*S*, SHI** 1 4MW^i?* 
yh^K6 0 OftgP0>>f ^ i#KBf ft 

XV, 4ls?*?^y b^y K6 0 OOfiSM^I^ 

[0 0 3 0] 7?y^ffl>f V*KJR«»J5 1 611 
4 >^ ©!»JRttK«^fc*7LK«-»<0**t^6>^ 9 , '< 
-i?Sf 5 1 3coS^f{|ijco^^^^n — ^ 5 11 (DfiiJ^ 
K#wr^ h««8K*>*>f >*i?=y b^y K6 

0 OK*ff^iHe$ttTV^So ^Lt, -f^S^n^I^ 
y K6 0 0^feB3^«PK»LT>f V^S:*!*^*© 
K3feStt>. -f b^y K6 0 0^t)777;/y 

^/B>f ^»iR*Wt5 1 6fc#Lt^^Sr*»**« 
^^VV^iMMrfirS. r^^^^v-^^Sjf^KJ: 30 
0. <09*?*y b^y K6 0 0 ©rt«5K««i"5«S 

1 6-*a-r*ridSRriBKft5fc». ^-^ibf^tffl 

[0 0 3 1] 02(1 4ls?*?=. 5/ b^y K6 0 0 
^^■Sr«x.fcS« 11, 12. K6Wt 1 3 , 

14, ?v—bmti5 % sx^v—biefrbrntiL 

&tlT\<^Z>o 40 
[0 0 3 2] TOWcO/y^- 1 5 OffifgBPJffiO 

Ktt¥*J©#tft0>*«l 1, 1 2*fA#Hft**b, r/V 

- 1 5 <0««W«Ktt smmj&R<0«*=-*—A' K 
W13, 1 4#IM*H«4;h/CVV5 0 *^^t>^>, :/V 

- 1 5 fl #g« 11, 1 2 J; 9 fcfMHIIKjBJI 

11,12 <D&tinm t wtn^n© = — 

TV^ 0 ^Lt, #S«1 1, 12, hflBWl 

5, yX;V/l/-M6ia!)7^fax^24« 50 



#IB2 0 01-58402 
(P 2001-58402 A) 

8 

[0 0 3 3] #1^1 1, 1 2*5j;tf:7 p W- hgPWl 5 
oiWSBBttffi— K*oT*5 0. *<oflWBffi£S< p J:5K 

SS11, 1 2 /VKflBWl 3, 14i/V 

- bflffl* 1 5 i o-t^-Plx^SMWB^ (#S« 11,1 
2<D«^. #^~Jfc— A'KfflWl 3, 14^8, 

h«M*l 5<D«») K«ai:4«"» (WxJl V 
y =2>=rAftif) **fej«5*tJfc»l 7d5|fc*SJx, ^r<0 
*tJt*tl 7K<t /l^KMl 3, 14^g^i 

1, 1 2i:yw- b«B#l 5K*fLT@3fe$*a,5i* 
v^7)>^FW13, 1 4^e><D-O^Oii^s 

[0034]#S«11, 1 2<OMr*»Ktt, 
^5-* (0*%K) K«^3i*^5*jR<0»ffl«2 1 
jW#JSfcS*LTV^ 0 #vx^/vFMl3, 1 

4©T«fcttR»©>fy^ftl6a2 2}Wgj«&;h/tV* 
£ c 03 H -Y^S?** K6 0 0^e>S*Jh*t 1 

[0 0 3 5] /WKSWl 3, 14<Dfiff«SSBK 

II *»^5^5-*Kaa^ilS*t***oWA»2 

3*»«s*trv^ 0 a2ioTn5ic, #^a^ 

2 3fcM*tlfc#l 7K£ PStJhSHTV^o B4tt, >f is 

?z?^y b^yveo o<D-mwm&m-?tbv\ B2K 
s y - y»c» o mm m^h z> 0 

[0 0 3 6] H 5 11, 12 (D— &&&mi$i 

- XIRKJB 5 »fffi0-e*> 5o 

[0 0 3 7] B7H 4* 9 **?*?> b^y K6 0 0^£> 
#^*-;i/K«IWl3, 1 4Sr»9^Lfc««*«-r 
4W*»«B-C*>*. 1811 v^-;l/KWl4©- 

[0 0 3 8] 09 H /VK«Bttl 4i3J:tfS« 

i 2<D-nft<DMmm*7Fir¥~mm-Qibz>o 01011 

1 1 H ;v b&tt 1 4 co«B{|iJ?r^:-r^®0^ 

[0 0 3 9] H4'v'H9tt>f^^xy^K6 

5; K6 0 O(Z>#S5«-(O-+jSfedS#0Bra-C^ifebT 

-TZ>ti#>-?hZ> 0 01 O*5J;t*01 ittSIBR<o^ 

^^KW13, 1 4 £*i-t><D-Cfo£fc«K 04 

[0 0 4 0J lll4*Jit/l§I5t^r<t5<-, 
1, 12<DSS (^-h«Wl5t«§ii5S) «l 

kh, 0 2 K^-r-r Ks-K6oo <&mmm 
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3 2 b*^^z.mmm^m.^mm^x\^. 

^^/VSI3 l*3<fct*g-yS— SI 3 2<©TO^Hfc5ca5 
#1 5ici t)^^$tbfe^-v>-^/wfflp3 lCiDT^f 

— ^ 2 4©ys-^:^/i^^/££;ix-ci->5o 

[0 0 4 1 ] =S-^-V>^/WSI3 lfcJcTJ^g-^-SlS 2 
©flMMBtt^rftWu i^flte#*3ftfcaui:*ffi*«- 10 

— KH©±a&*3 3*5j;trFg|S^3 4 jfr>k^fi)t£*uTl^ 
So -t-^fc)*,, _hg&S3 3tt:, ^W— 5fc:S8R 
£*u5i#t^ TV-Fawn 5W^Ir] (^PPA^fa) 
(^ffi^ftTV^,, T«3 411 #$£3 1, 3 
2©J&BBigSgg£;h,5i#fc, ±«3 3©»i*lflli 

[004 2] V*/wSI 3 1 <D& U&Stt f*J^®tc 

I4W3 5WWS^ #y?-«3 2© < Sa5§r^<M 
««Eliteli-t^ti/fttt3 6*»J«*il-CV^. -tb 20 

x, ^/wsi 3 i krh- e>tufcmfii 3 5 

tir-^$n, #y^-»*3 2fc«tt&*Ufcmtt3 6J2 

(Hies3 7tt. «»fli*sr4j*br*mifi3 efcppan-f 

[0 0 4 33 El4i3j;Vll|6{J:^-t-±5(c, /X;v/v 

— hi 6^*3tt5#^^^/V-^3 KDfctjqi&fCfli/X 
/w^Li 6 a^^^nrv^s., B6fc5%tJ:5t 4 #S 
fill, l 2^ywhWi 5®Mffii:8SJJi5r 
irtcj:?), #S«1 1, 1 2{zM&,£ti1t®.m<D'?*> 30 

3 i & 2 u&as bttveHMmtftircw&i 

£*K #?UCD=S-^-V V*/WSI 3 1 K£ •> Jfiir bfc 2 ?!)CD 

3 l*>J;l^#y$— jH3 2«#S«1 1, 12©«#fa 

-SI 3 2 coW«m*«-S« 11, 12 <DM«®ffi!ia>e>W 
ftSJvcv**. 5 -SI 3 2 <£>iifriSgBtt#S 

fill, i 2<D&mmm2 ucmtitmmztt. 

m 3 2 ^ K«W* 13, 14 CO#S 

AS! 2 3(cSHMSg31&h<. #^ASI2 3Ctt^Jt#l 7 40 
a^ttSfr-CV^o r<E>i»AS!2 3 fiKDMJktt 1 7li, 
«i6-*-5>f ^^«#&*4 1 i^/H* 3 l-^fc#& 

i-S^V^^5^5— SI3 2^flfch,&V\l:5&-*'&ft:X>a> 
b<OX-h2> 0 @6m ^5-Sl3 2P"5{Cb^ih«-l 7 

*«»Jh»tiBA»2 3rtK3«S«Lfe(SKJ: % ^$-Sl3 

[0044] me ~E) 1 1 (i^-T J: 5 fc, #-=?=.*— A- 
KSBW 13, HWi, ;g.-=r=*-/U h'&# 13, 1 4 50 
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3, 1 4©^f V^^*&BS4 l<DMffiSC4 1 b(C«^ Vi> 

«J»*fflJ*f4 2, 7^/U^gPtJ4 3, 

^$tVTV^„ ft. #-^=*-^Kgl5#l 3, 14© 

y^MS4 1 f*. *©l*rt|»©#S»r4 2-4 4 
«\ ^W-ha5#l 5«w*fLT*f^«it^J5g$^T 

[0045] El 7 , 110, Ell 1 Ic^-TJ; 5 fc, -f >" 
:?{ft£K4 1 ©¥ffi^«l*. W f^fltifcJL 2 2 

HfcMssg)54 i b v^#fe*&f§4 iotsc) a>e>*ii* 

*Sigi54 1 a (WV^IHtl&BU lcDjtSB) fcfaa»oT*a* 

^fc^<^SJ;5{c^$tt5i:#(c. #&&l l, 
l 2<n>^\>^.;vm3 l©S?iJ^f6)(cMW$tuTVN 
5. ^LT, ><V*{fc*&»4 1©— #*fil 
1, 1 2©#^V^/Mf3 1 (DAP affile LT*iiet) 

[0046] IH7~ia 11 (c*-r«t 5 (i, PftMEMfe 
«W4 2tt^r©«®fE*5^«6^Sr^L, #PBpSP?^ 

^«-4 2©wss^«t«3 j etb j etuwpa54 s*s^$^ 

tv^c *Lt, #Hnffi^/ftffi#4 2 1 1, 

1 2{C*3tt^#^-v^/WSl3 lCARMI^tJ 

#Mn«J»J«flB«-4 2tt-t*t-P*l*^5-»3 2(C 
^UTiBB^tt. #P8Pf(5 4 5«^tt^H#^^^ 

^Sl3 ic*rr^bTiaias*t5t*^iKafflStbTVN 

5. */t, #B8PSP^J5Kg|J«-4 2©Sfil 1, 1 2<ftJcD 
*®K»*lvP*t3»A«2 3^fig$n, #«ASI2 3 
CO— S&f*#-^— 5}n— KSBW 13, 14 R L> 

#i»ASI 2 3 cDffeSffl«#^ $ -SI 3 2 affttfffiKl&MSS 

[0 0 4 7] El 7 ~E1 1 1 lzmT£ 5 #-=r ^*— 
K«W 13, 14 ^^:*3V^r > «-H P*»»**B*t4 2 Wo 
#HPgP45 (#^^A-S!3 KDAPiS) t> #M 
PS54 5K#ft-t-5-r^ifti&B&4 1C0MB4 lei© 
SRe^^-r#7^>'^Si5«-4 3 a, 4 3b«i 

p^4 s<omm%fabsm\£2m\z.mm£*is <&mun 

PBPA^A«nt4 2»£*fj£LTlB«S;}V >fis*0&K 
4 1 CDMffi4 1 c (Cjev^(D?!jC0#7-i'/l'^^^4 3 b 

fi^PaPgM 5^c:>(^JS:bTIaB$i^T^^5 0 -T^*3*>, 
#7^/W;y$|J^4 3 a f4#7^/U^&B^4 3 b M©8SW 

^c*f^£;LriB«^n■cv^So ttt, #7-c/w>?gptr4 

3 att*WP»»^«5*f4 2©^«ggi5i:-SreSlt Srife 
ItTlBB^^-CV^o #7^/U^SlJ$J-4 3 a, 4 

3 b co-ttt-^noo^ n»©«IWfR±|±iE»Lt:E1B* 
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tf4 3 a, 4 3 btt» -f>^«K4 1 COJE®^ it^T" 
[0 0 4 8] ft, #7^/^gp#4 3 a, 4 3b(t 

^<fc#J»4 l ©S&iS3B4 l a tc^s-rs 2o©|a 

8154 5 a, 4 5b ( 2 o©^-v V^M^g 3 1 ©APi$) 
IC*tj&-t-5a5#i, -Y V*flr*&lS4 1©*&$SS54 lbll 
^«-t-5PgP«54 5 c (ft>^i3 1©An«) 

4/U?gf>tt4 3 a, 4 3 bti, V^/HUS 1 CDS 

LT, ^Mp£|54 5 b, 4 5ci^miatSB 
am&ti&m 4 2a, 42b f*®ffl £*l/T 7 ^ /W^SBW 

4 3a £8$&;*;h/rv''.5 0 
[0049] IS 7 , 110, gill J; 5 {-x 

=*-;n>wn, i 4K:fc^T, &maum}$mt 

4 2W©#BflPg|54 5 (=S-^-rV^/Vfi|3 lOAPffi) 
&MP354 5{£*f|B]1-£-f ^^W*&f&4 1 (D®ffi4 
lctCll^ V^#ti^7L2 2d^#MPg|54 5©SE 
W#i*l*Hns (#^^v^/v-*3 l (DS?iJ*fRj^gp) (eft 

ftx, ^ ^^fg^i- 5 £*©»««&/£-«£$:© y?' 20 

t?SE4 4a~4 4hdS10ttV^. &#© 
y ^*t^®4 4 a~4 4 h©5*>y /tt??fi4 4 g, 4 
4htt, -fV^tt*t?L2 2 i:#KPaJ4 5 ^©Iffli-IEg 

JtT2*MB«S*K -^CD?IJ(D#y^^4 4 b, 4 
4 d, 4 4 f ttftfe^(D?!|©#y ^jfi4 4a, 44 
c, 4 4e, 4 4g, 4 4 h H<£>!£fW(£2tJS LTgfificf 
frTV^,, #y^S4 4a~4 4hll 
88 4 1©MIE^®4 1 c fclBH«r«fcl*-C4fc11U m#PQ 30 

SB 4 1 a K&© y ^^jg 4 4 a tt, fltnB*l*«K&<Z>H 
R£B4 5a, 4 5 b -^Vf ^©JKHSr^ft-rS £ £ h 

Sr^rtt5J:?l^it^ MSS954 1 bifiig© 

y^^jg4 4ht>, yf>?W&JL2 2ti*bHim<D9i 

pgfu 5 cmd-Y ^©jfiEftSrfc&tfifcv^ 51-$*-?- 

5, ^b-C. #!J^fi4 4a~4 4hli > -T^tft 
«&BS4 1 ©JlEffiio.fcU^l'— hUtt 1 5 fcWUTSttfc 40 

[0 0 5 0] K,,«Rn 95^35^4 2, #:7-f^«5 
»43, #y^g?«4 4 03Stt»«tv?lK b 

asm 5icMvrm&Mz.mffim%:&tix^z>. 
a> ymt 13, 14 \ttwmmvtv>te\&®.mz. x 

sf^?mi&®4 1, PSPg|57&jjtgW4 2, :7-f/l^ 
W4 3, y^t*3§jg4 4tfS-#^/&£;ft,S 0 
[00 5 1] ir^T, >fy^^s5'h'syK600 

0 4IC^iJ#ltf)^Td3»). ^C«)l8-e*-7s*-/VK 50 
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W13, 1 4©/fy?«»?L2 2ttTfllfcBt*»ir 

— M 6 £T«cfoft5 KSW 1 

3, 1 4«r_bMltefatf\ #5 — t>9i?=.y h^V >■? 
l&mz.Ml^xm4 5* WfLTBlLt1.J:^. * 
fc, -f ^ 3/ K^K6 0 0 IS, y h 1 

[0 0 5 2] #C(C, _LiE©<fc 5fc«U*S*tfc*SllS»«l 

©ftMB • yim^-o^xmrn-tZo mn^-t^c 

A- K«W* 13, 1 4 ©-f 2 
2^-m^LVX^m^^ ;WKWl 3, 14 

^?mi&Tl2 2 /vKSBWl 3, 14® 
-Y y^MS4 1 ->#^=*-A Kg&*t 13, 14 ©# 
HlP«i54 5-»#KSl 1, 1 2©#^V*/W#|3 1 © 

[0 0 5 3] t/W— bSWl 5<DM&mz.£*) 

11, 12 istltc&^v ls*/um 3 1 

^l-#ltf£;**V-CV^o ^oT, «-^=*:-/V-Ka5*J-l 

3 , 14 11, 12 

/V HW 13, 14 ^^«*&ES4 1 dSR*S •? 

rtaSfcVN, -?:<DfcK>. #*«1 1, 1 2fCJ£j££;ft,fc 
#^^^/Wg|3 l^f>^5SS5tbfc2JljO^^^/V 

[0 0 5 4] ^Lt, i4|OTt<t5(^ #ft^ 

/^M3 1 a Sr^tf 2o<D^5— SS3 2|c*5lt^^^-y 
v^/wg|3 1 a W<nnM 3 6 ^^ib^UlK 3 7frbm 
«HJIE (V) co^KiMW^P^tt^i, ^-©#^5 
-it 3 2Jc^nfc^-v>-^/w8l3 1 aCOffiiJUgP 
S3 3*5<kirFgBI£3 4) fc^-e^PPC, D^[rJ© 

16a je^Sr-g-tf f-r 3 1 a rt©JE^3^ 

[0 0 5 5] rr-C, ^»^JWHI8&3 7a>e>©ffiS6«# 
(DPP*PS:, ^V4/HI3 1 a rtOjE^J&^jtefll^ 

hy 5/^5 0 9S»6>?--lr>'.*/H»3 1 al^M^ 

31©f jLh ^A-^/Vj»3 lrt^O^'^^'t'fCjo 
ttSWMSfc^J;!), T = L/S%5it;-!?|HJ1*W. 
[0 05 6] jE^J£©e«IS^(c X 5 1 , KrlBfflbft'9- 
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5Lis?\z-&t>^xwm'm^<Dm&*o (v) km-To -r 
st. ^-yv*/M83 i a <Dmmm^mm<D^m\z.m 

*/Vffi. 3 1 a F*3coy X/UJL 16a jfi<gj££ CT. / XA- 
?L1 6 afribsf^fomm&vMMZihZ, 
[0057] ^5 -SI 3 2iz.ftmztitcm±tt 10 

&-5fc«K -O-^ltWm-fettS^-y^/^a 1 a CD 

[oo58] *mm<r>Mm\z.&\,^x. >?m&4 1 © 

*&«g|3 4 1 b*5<ktf*$M*$Sg|S4 1 aCDW§Rg|54 5 a~4 
5 c cmtS^Wft V*7W*> 77 -y^>^m^ 

fl^tK —JtJffl [tar* y ^v>5 0 4&77 yi/Stf 20 

ffl-f^KJ&tSIWS 1 6 t^ftt-5te«^#»£*-T\ 

^-SSriKJ:*), ^^^^*&B&4 lCO«Sg|54 1 a, 4 

i b s«-c«£» L^>tm s-twts r t ^-^^ 

5o ijliaoTy7*^l44a~44hi'f 
Vj?«&B&4 1 const corat;:^ v*©*ft£r3y&U 
**&4&}gB4 1 ajfi&J^WbfctK 7 ^/V^gCW4 3 (C 

[0 0 5 9] ilEco^T^V^iWiteSUfc, <fc*qco 
&5Sk-TZ>±X%)%:tf$>Z> 0 y<~-^mU5 1 3Sr«) 

SSV^jg^^^Sco-C, &ii&iSSg|54 1 &i&mm&v 

m^l-#mi-Srt*S-C^So -hfaffia5coPBng|54 5 a 40 
~4 5 c S-^<#HPgB4 5^iiLTC0©^lt, 1g&cO 
y ^^fi4 4 a~4 4 hraSrii-Si iT?, PBP3545 
a~4 5 c&iibTcOK5lt irtl-^V^#t*&E&4 l£: 

»3rartco^-^«jmiioV^T, -Y^coSgAtt^t*? 

[oo6o] m^to^m^'p^^^xh. ±&ffiU<D 

H8Pg|5 45a~45c SrBfe< £-PB PgB 4 5 {Z.ttfc-tZ>vM 
&'? J rl'*/WW)mz.£'oXs »©v7*t??ig4 4a 50 



~4 4 hHSrilLT-f ^ r -f^tfc 

[0 0 6 1] >^ <OigAtt^facD#ttH££ i 

[0 0 6 2] >fc}3 % ±fS*iScO^-ett, j>?m&4 
lCOffigi54 1a, 4 1 bCOPgpgC4 5 a~4 5 cKl$fc- 

&m&^* ^*/v*w*®iwm\zm\^xh. mm<o 

^«)*=lr#Sr b&XZZo -t^h, rco»^-. 

(1) ±iacOfl|^CO*^, #8&$CDMP954 5 a~4 5 c 

(2) 7^/W^ei5^4 3 S-*^coMP954 5 a~4 5 c 
SSr&OkL-C, &mM^V^*MzMl,xm&<DmttX 

[00 6 3] (1) C0#^ itr^cotfct), -O^COI® 

T, y7*^fi44a~4 4ht^^MK4 1(Da 

1 a ifi^(c#« Lfc (? , 7 X >v?mt 4 3 KM h btl 
fc^fa^^Sr^mWtcpW-rSr t^T?#5c (2) 
cDi§£\ ^PBRg(54 5 (4 5 a~45c^tf) 

4 4hO#4l^J:ot, y 7*t5IS4 4 a~4 4 h i-f 

>?&f&m4 Kommt(omKMm^4 1 atci^*^ 

fc*), 7x/u?ntt4 3icmbzbfrtc5\m j $>&)£&%) 
&mz$m-rz> r t *t-r* s. 

[0 0 6 4] V^«i^ES4 II*. 

Kgum 3, l 4co«Jf:^ri^{c*fUT— 

^^St^tC, ^^^^?L2 2/5S^$^c/(6«S^4 
1 b {^yf^m'S&4 lcoT^B) 7j^S^SC4 1 a 

&m P m 4 5 cog^ftSSgB i^/Mt 3 1 COS 

[0 0 6 5] -^bT, f V:7#t*&E&4 lrt^li-YV^Sr 
^•f-Sfc«)CO=S-y7*«^S4 4 a~4 4ht>mnbtl 
-Cl^. ^cojg^ M*coffimja*t-<t 9. 'f^W 
fiS4 lco»f®a* s ^*t^$<^$^TV^ri: iti 

*ot, *^gc4 i ai5:mz.ffimisr£$Lfe*?mm&m 

R954 5 a, 4 5 bfiiJ^-J; !3S||l{C^Sr t* s Rrffi{c/«e 
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[0 0 6 61 £f>l^ St©yyt^4 4a~4 4h 
^WSrt-e, 'O-^Sr. PBP954 5 ©S^ftSffi 

[0 0 6 7] W, #y^fi4 4a~4 4hOf^i 

K4 1©^tW ti-isfiV^v b^y K6 0 0©ffiffi 
, #^V^/WJt3 1 L, #/X/W?L16a 

if) , #v=*-/uKgWl3, 1 4 ©J&iE*m<E>W ^ 

[00 6 8] m. *38Mtt±SB*«»tBfcBUfe**u* 
«mtfc<, KT©J;5l^ILt{)J:< < *<Dm&X 

(1) ±E**»«B:» £-&t£l 1, 1 2(cjEm^Sr 
fBS.fc-fV^^s' K6 0 O^A^HLfct^-e 

^/Wv^x y h^Stft if) i?:* s> b^y KfcSfli 

[00 69] (2) ±mnmj&m-Q\-i.. 2*$:©&&i 

1 , 12 Jc^Er^tt^-y l/*;\<m 3 1 3S^J&£*u ^-V 
^*/HS 3 1*52 M&f&-f<< i?*. y b^ y K 6 0 0 
KJ^fcLfc ^ £-S«l 1, 1 2<OWf*i, 

*>-;#£^-r^:/*/Ma3 l fciaiarrtfcL-CfeJ: 

[0 0 7 0] ±e**K»«©J:5iJ:* #S«i 

1, 1 2U:-tive^^v^/wai3 M 

/w*f 3 IrtlcfftgLsiWcitK v^»BtW^FA* s ®r 

[0071] ( 3 ) ±.mmmmx\-i, 

3 l»MftiJ{c#y$-«S3 2£ta:tf-CV^.5;6V3-y5 



10 



30 



40 



132 «r*v*-C, **-r f*/M«3 1 *rtt#KSH-5 J: 

(4) ±CHE*»*Tft±, >f>^MK4 1 
-/V KftW 13, 14 ©l^frfafcatLT— Jfe©«S |r 
Mm£frX\,^2>&. ^«#SB&4 1^^3JtS#^=* 
-/u K«W 13, 14 ©«ff;fclRlfc*h*-5fli3 3r^fc£ 

£^£-£5 J: 5 MUX, -f :^#»»4 1 ©WiH««rl* 

[00 7 2] (5) ±fBHJt^«§t?tt, -f^^W*&BS4 
1 4 1 b*^ft^ffiSC4 1 afclSia»orBSt 

KOfB&teJSau 1 b*»e>*i^«8«IJ4 1 a icfattX— 3£ 

^4 4©», iBg®MSrS5i^K«i-S^ 

£#e*fc/h£< Lfcii^ia^^S *><£>©, JbfESHJS 

[00 7 3] (6) _hflBaai0tft8T?H:, #y 
4a~4 4h=£r2 ?iJt£gEB Ufc*5, y ^ggjg 4 4 © 

(7) ±w.mm&mxte. «^+^n©-*o* 

[0 0 74] ( 8 ) LhiEHiS^Sg-e«^ y 

5-K6 00 *s^-t y ?'.v J 5 o 4 tmz.&m&wi-rz-T'v 

Xm^l/fiS^y h~~y K6 0 0Sr@^LfcV^^>S 
[HB©«Wi:«W] 

[B 1 3 *»M**{Wb Lfc-*JS^«g»^ y 
h^y V&ffiZ.tc*> : 7—4l/?i?^y b^V >^<oWl% 

[02] — *M0g«o>f Kfc^-ih&W 

IBs) -mi&mffi<z>'(>?i?=.y b~*y b*frbm±tt 

[®4] — SliiS^ligcO^^^v 5 ^-^ f-^s' K©— * 



[0 5] — HJSfl^filcD'l' IsfV^y b^y Kfc*Slt*# 
50 [0 6] -H^Mco-f ^s? K©«»fffi 
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[12 8] — HJE^ffi(0-f h^y KJC*5ttS^ 

H«W©— ttW*H. 
[EI 9] —mfflm<0<< b — y Kl-*5l*5^ 

[010] — HJS^ffiO>f y^i^z^ Kfc*5tt5 

[Ell 1] — SllKJgSBo>f h^s* KfcjsitS 



6 0 0— >f >?i?^y 



5 0 

h^s/ K 

11, 13, 

1 5--^W— MS5*tl 5 1 X/U^U—b 
16a -yX/WJL 2 2~"C^?m$&?L 

2 4-T^~:n-^ 3 l-^V^A-m 

4 4 a -4 4 h-y 



4 1 



[Ell] 



[E13] 



503 




507 



505 



507 





JP0600014. DAT 



Page. 93 



#PB2 001-58402 
(11) (P 2 0 0 1-5 8 4 0 2 A) 



[02] [H4] 





JP0600014. DAT 



Page. 94 



mm 2001-58402 
(12) (P 2001-58402 A) 



[H7J 




JP0600014. DAT 



Page. 95 



( 13 ) 



ftm 2001-58402 
(P 2001-58402 A) 



[B9] [011] 




JP0600014. DAT 



